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Certain defects in the international application 
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2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Prelirninary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an 
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. \b1s(b) 
that written opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the 
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing 
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 
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International application 
PCT/US04/36456 


Box No. I Basis of this opinion 


1 . With regard to the language, this opinion has been established on the basis of the international application in the language in which it 
was filed, unless otherwise indicated under this item. 


1 1 This opinion has been established on the basis of a translation from the original language into the following language , 

which is the language of a translation furnished for the purposes of international search (under Rules 123 and 23.1(b)). 


2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, this opinion has been established on the basis of: 


a. type of material 




1 1 a sequence listing 




1 1 table(s) related to the sequence listing 




b. format of material 




1 1 in written format 




1 1 in computer readable form 




c. time of filing/furnishing 




1 1 contained in international application as filed. 




1 1 filed together with the international application in computer readable form. 


1 1 furnished subsequently to this Authority for the purposes of search. 


3. In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been filed 
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 


4. Additional comments: 
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Box No. IV tack of unity of invention 



IX) In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has: 
[XI paid additional fees 
I 1 paid additional fees under protest 
1 1 not paid additional fees 

2. | | This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to 
pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13. 1, 13.2 and 13.3 is 
I I complied with 

[X3 not complied with for the following reasons: 

See the lack of unity section of the International Search Report(Form PCT/ISA/210) 



4. C onse quently, this opinion has been established in respect of the following parts of the international application: 
[XI all parts. 

I | the parts relating to claims Nos. 
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Box No. V Reasoned statement under Rule 43 ftfr.l(a)(i) with regard to novelty, inventive step or industrial 
ap plicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) Claims 4-37 and 39-44 YES 

Claims 1-3. 38 NO 

Inventive step (IS) Claims 6. 8-10. 18. 20. 28-31. 36. 37. and 39-44 _YES 

Claims 1-5. 7. 1 1-17. 19. 21-27. 32-35. and 38 NO 

Industrial applicability (IA) Claims 1-44 YES 

Claims NONE NO 



2. Citations and explanations: 
Please See Continuation Sheet 
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International application No. 
PCT/US04/36456 



V. 2. Citations and Explanations: 

Claims 1-3 and 38 lack novelty under PCT Article 33(2) as being anticipated by Mayo et al. 

Mayo et aL sets for an automated method for protein structure design and determination that relics upon estabUshing a set of 
protein structures from a given sequence, molecular dynamics modeling based on energetics, thermodynamic factors, and force field 
computations, and empirically established data. See Mayo et al., Figures 2, 3, and 5 and column 2, lines 22-64. One advantageous aspect 
put forth in the disclosed methodology is the recursive analysis of predicted structures against empirical results. See mayo et al., 
Example 2, column 41, line 10 through column 45, line 60. Mayo et aL do set forth that the preferred embodiment of the method is 
performed with a known structure as a starting point, however, it is also specifically stated that alternate embodiments exists. Further, the 
methodology begins with permutations to a given protein and teach away from the any limitation of performing the invention only with 
known structures of proteins. See Mayo et al., column 5, lines 39-59. Further, explicit consideration of amide hydrogen exchange is set 
forth in Mayo et al. (column 53, line 30 through column 56, line 63). Empirical amide hydrogen exchange experiments were performed 
using NMR spectroscopy and men compared against calculations performed with the predicted structures generated in the disclosed 
methodology. NMR spectroscopy performed coupled together with cryoprobe technology allows for extremely small sample 
concentrations (at or below 10 ug as in claim 2) for the performance of HSQC/HMQC experiments used in evaluating amide hydrogen 
and deuterium (as in claim 3) exchange assays in proteins. Mayo et al. further sets forth that a large number of predicted structures can be 
generated from the disclosed methods and analyzed against empirical data, and an example is given wherein an approximate range is 
extrapolated to be from 300 to 10,000. See Mayo et al., column 39, lines 13-42. 

Claims 1-5, 7, 1 1- 17, 19, 2 1-27, 32-35, and 38 lack an inventive step under PCT Article 33(3) as being obvious over Mayo et al. in view 
of either Wang et al. (J. Am. Soc. Mass, Spectrom., 1999) or Wang et al. (Biochemistry, 2001). 

While Mayo et al. sets forth the above procedures for the prediction and detennination of protein structures as described above, 
Mayo et al. does not fairly teach generating a population of sequence overlapping endopeptidase fragments of a protein labeled with a 
hydrogen isotope and then decanvo luting the fragmentation data. However, Mayo et al. does set forth the advantage of the disclosed 
methodology is the coupling together of protein modeling and prediction with empirical data in order to improve the resultant structures. 

Wang et al. sets forth a structurally investigative methodology, performed on the Troponin C calcium binding protein, by the 
performance of H/D exchange followed by proteolytic digestion and mass spectometry to in order to localize solvent accessibility within 
individual peptide fragments of a protein. Pepsin digestion is specifically cited as the endopeptidase used to generate the protein 
fragments. See Wang et al., Abstract and page 703, column 1, line I through column 2, linel5. The pH of the digestion reaction is 
performed at pH 2.2 which under a reasonably broad interpretation reads on the claimed ranges of about 1.8-3.4, about 2-3, about 2-2.5, 
and about 2.5-3.0 (claims 1 1-15). See Wang et al., page 704, column 2, Peptide Digestion. While the digestion of protein was allowed to 
occur on a column for 3 minutes, the completion of the reaction is determined by the concentration of protein and pepsin and it would be 
obvious to one of skill in the art to perform the experiment under desired condition to reach the conclusion of the reaction (claims 15-17). 
The temperature of hydrogen exchange experiments were performed at below room temperature and thus under a reasonably broad 
interpretation read on the claimed slowed exchange condition as in claim 19. Mass spectroscopy was performed on peptide fragments as 
claimed and further described in the Experimental description of Wang et al., page 704, column 2, last bridging paragraph through page 
706, column 1, first bridging paragraph. For the purpose of this written opinion, the teachings of Wang et al. (Biochemistry, 2001) is 
considered cumulative with that of Wang et al. (J. Am. Soc. Mass. Spectrom., 1999). 

Therefore it would have been obvious to one of skill in the art to employ the structure prediction and detennination 

— methodologies as disclosed bv Mavo et al. in wherein the recursive analysis of the protein structures were eva luated using the 
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Supplemental Box 

In case the space in any of the preceding boxes is not sufficient, 
experimental assays as disclosed in Wang et al. 

Claims 6, 8-10, 18, 20, 28-3 1, 36, 37, and 39-44 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or 
fairly suggest the specific limitations of using more than one endopeptidase, an endopeptidase coupled to a support column, various 
species of endopeptidases or other methodological steps as recited in the above said claims. 

Claims 1-44 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can 
be made or used in industry. 
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